INTRODUCTION {#sec1-1}
============

Foreign body (FB) impaction in children is a common medical phenomenon, mainly seen in children younger than 3 years of age.\[[@ref1]\] The American Association of Poison Control reported more than 93,000 case of FB ingestion in 2009.\[[@ref2]\] Most FBs pass through the digestive tract naturally, while a small percentage stacks and becomes a medical problem that might require immediate interventions.\[[@ref3]\] GI impaction is usually referred to the pediatric gastroenterology services; but since this specialty is not available in many places, other services, i.e., Ear, Nose \$ Throat (ENT) or surgery might be involved.

In the current study, we present our experience in children who ingested foreign bodies and were referred to our gastroenterologic service at Marshall University School of Medicine in Huntington, West Virginia. We reviewed our practice in the last 11 years and suggest a clinical algorithm for the Emergency Department (ED) physicians and other providers who may encounter with this medical problem.

MATERIALS AND METHODS {#sec1-2}
=====================

A retrospective chart review of all children referred to the pediatric gastroenterology service at Marshall University for FB impaction between 2000 and 2010 was performed. Foreign bodies treated by other specialties were excluded from this review. Clinical and demographic data were retrieved. For children who proceeded with a follow-up appointment in the gastroenterology clinic, the clinical data were also reviewed.

RESULTS {#sec1-3}
=======

During the study period, a total of 291 children (aged 1-18 years) were diagnosed with FB ingestion local in the GI tract, of whom 126 had the FBs were in the esophagus and this group constituted our study population. The male/female ratio and the mean age were 1.17:1.0, and 3.65 + 0.75 years, respectively. The time of ingestion before the ER evaluation was less 24 h in 75 patients (60%), longer than 24 h in 17 patients (13%), and was unknown or not recorded in 34 patients (27%). Radiologic documentation was performed in 118 patients (93%). The anatomical distribution of impaction was described in the proximal esophagus in 81 (65%) children, mid esophagus in 22 (17%), and the lower esophagus in 23 (18%). The presenting symptoms are described in [Table 1](#T1){ref-type="table"}. Type of FB impaction is illustrated in Figure [1a](#F1){ref-type="fig"} and [b](#F2){ref-type="fig"}. A suggested algorithm for therapy for the different types of FBs (coins and batteries) is presented in Figure [2a](#F3){ref-type="fig"} and [b](#F4){ref-type="fig"}. The diagnosis of eosinophilic esophagitis (EoE) was made in five patients of those two swallowed coins (age: 28 and 36 months), esophagoastroduodenoscopy demonstrated furrows in the mucosa with no esophageal stenosis and biopsies were positive for large numbers of eosinophils (more than 20 in high power field (HPF)) \[[Figure 3](#F5){ref-type="fig"}\].

###### 

Presenting symptoms (\#126 points)
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![Coins management\[[@ref1]\]](AJM-3-33-g004){#F3}

![Battery management.\[[@ref10]\] \*ASGE guidelines recommended removal after 48 h if the battery is \>20 mm in diameter\[[@ref12]\]](AJM-3-33-g005){#F4}

![Furrows eosinophilic esophagitis and two coins in the distal esophagus](AJM-3-33-g006){#F5}

DISCUSSION {#sec1-4}
==========

FB ingestion is a common medical problem in young children; most ingested objects pass through the gastrointestinal system naturally and require no intervention. In general, the management approach of FB impaction depends on: The type of object, anatomic location and the presenting symptoms. The present study showed that most common cause of esophageal impaction were coins, other objects include but not limited to: Toy pieces, round objects (watch batteries, balls, and rings), sharp objects (nails, screws).\[[@ref4]\]

FBs that bypass the esophagus to the stomach usually caused no symptoms and no endoscopic intervention is needed in most cases. A follow-up a weekly/bi-weekly follow-up X-ray and stool examination to verify exit would be sufficient \[Figure [2a](#F3){ref-type="fig"} and [b](#F4){ref-type="fig"}\]. Sharp objects are more likely to cause complication and/or be associated with higher morbidity.\[[@ref5]\] The common approach to sharp objects is related to the size of the object and the anatomic location. Sharp objects in the stomach or beyond should be followed by daily radiograph, and if no progress noted in 3 days, surgical consultation may be warranted.\[[@ref6]\] On the other hand, any sharp object in the esophagus should be removed within 24 h regard less of patient\'s symptoms. Objects longer than 6 cm and/or wider than 2 cm are less likely to pass and endoscopic removal should be considered to avoid complications.\[[@ref7]\]

In summary, all esophageal FBs (coins, batteries, and sharp objects) require an immediate attention and endoscopic retrieval is needed within 0-24 h depending on the type of the FB and the clinical presentation \[Figure [2a](#F3){ref-type="fig"} and [b](#F4){ref-type="fig"}\].\[[@ref1][@ref8][@ref9]\]

Previous reports showed that esophageal FBs may be found several days after ingestion if the accident was not witnessed and the child was asymptomatic.\[[@ref7]\] In our study, 60% of the patients arrived at the local ER within 24 h of ingestion, and 17% after more than 24 h (up to 6 weeks); 7% of patients were asymptomatic at the time of evaluation. Radiological studies were ordered in most of the patients (93%) to confirm the location \[[Figure 4](#F6){ref-type="fig"}\]. Current recommendations suggest an early referral to the ER and X ray evaluation in all patients with suspected FB ingestion even if asymptomatic.\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\]

![Battery in the proximal esophagus](AJM-3-33-g007){#F6}

In the last decade, a new diagnosis of Eosinophilic Esophagitis (EoE) was established; clinical and pathological characteristics of the disease have been studied and described.\[[@ref11]\] Esophageal food impaction is a well-known presenting symptom in those patients.\[[@ref9][@ref10][@ref11]\] In this review, 5 patients presented with esophageal impaction and diagnosed with EoE, of those, three presented with food impaction and two with coins. In all cases, the endoscopy revealed classic endoscopic features of EoE \[[Figure 3](#F5){ref-type="fig"}\], and the biopsies confirmed the diagnosis later. Those children followed in the gastroenterology clinic and received proper therapy (Proton pump inhibitor and/or topical steroids). It is recommended that esophageal biopsies should be performed in all patients with food or FB impactions in order to allow for diagnosis and management of the underlying disease, i.e., EoE.\[[@ref12]\]

In summary, the present study reports our experience with children who referred or presented with esophageal impaction. Although most of the FBs will pass naturally, some cases require urgent assessment and evaluation by the specialist for emergent removal. The limited number of pediatric gastrointestinal specialists may expose the children to a higher risk for morbidity and possible mortality. Consequently, we suggest a clinical algorithm to assist the pediatricians and ER physicians in managing those children and referred them to the specialized centers at the proper time if needed.
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